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Marin County, CA

Marin County

Located between the Pacific Ocean and
the San Francisco Bay, directly north of
San Francisco

Study Period
May - November; 2018 — 2022
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Community Concerns

* People in surrounding
areas are at higher risk

* Proximity to infrastructure
damage

 Destruction of natural
areas

Source: Tony Webster, Wikimedia Commons




Objectives

Fuel Load Maps

Use various vegetation indices to determine the load
and density of fuel for wildfires




Objectives

Fuel Load Maps

Land Cover Maps

ldentify the aspect, slope, elevation, and land cover
types across study period




Objectives

Fuel Load Maps
Land Cover Maps

Vegetation Moisture Maps

Utilize high resolution ECOSTRESS data to examine
soil and vegetation moisture parameters




Objectives

Fuel Load Maps
Land Cover Maps

Vegetation Moisture Maps

Fire Suppression Model

Input all factors associated with wildfire risk severity
into a complete model in ArcGIS Pro that can guide
fire suppression decision making




ECl LIl VUDSCI vallull
Platforms and
Sensors

International Space Station
(ISS)- ECOSTRESS

PlanetScope DOVE

2

Landsat 7 ETM+ and ,
Landsat 8 OLI & TIRS A LIiDAR

Satellite Image Credits: NASA, Planet Labs PBC Other Image Credits: Microsoft Powerpoint Icons




|
Data Processing: ="
[ | B North
[ Northeast
T East
O O ra [ Southeast
p g South
[ southwest
L BWESS
B nNorthwest
B North
<231ft Bl <15
<517 ft 4 =25
<8721t - : 22
<1376 ft Bl <90

< 2577 ft




Data Processing: Moistung

ECOSTRESS:

WUE Water Use Efficiency

mage |
Processin e

Evaporative Stress Index

AppEEARS

>

ESI




Data PrOCESSi ng : Wet season NDVI  pv Dry season NDVI

(mid-November 0.68 (mid-May
Landcover Fuels through mid-May) through mid-

g

Gather
Sentinel-2A
Images

Run Dynamic
World code in
GEE

Landcover

M Trees -
M water -
B Grass M8 Barren
B Built 20 Shrub / Scrub

® Crops BN Flooded Vegetation
NDVI differential (wet season - dry season)




0% _

Data Processing:
Forest Fuels ...

Density

- i . .- gl 5 -
100¢° * %
Pre-fire ladder

Canopy Bulk  Canopy Base fuels
Density Height S
- 0%
Ladder Fuel
i Ladder F
i Density DZ nsftry ue
— 100%

Canopy Height Canopy Cover

f' Severity
B Unburned

Fire perimeter
burn severity

Post-fire ladder
fuels




Fuel
Landcover

Ca nOpy Cover MVater / Snow / Ice

Flooded vegetation/
Unforested

: Bare / Built / Crops
| ' MGrass
230.01-0.05 kg/m3 BB 00 0-25% Cover
- = 0 30-45% Cover

M Trees

MEShrub and scrub
Bl 50-65% Cover :
’ 70-85% Cover

W 0.11-0.21 kg/m?
BN 0.22-0.34 kg/m3

B nforested

+ meters I Unforested
W10 meters | 2 0.01-0.05 kg/m?
!1-3 meters 770.06-0.1 kg/m?
-=-7 meters a ¥ 0.11-0.21 kg/m? '

M 0.22-0.34 kg/m3

Canopy Base Height Canopy Bulk Density

NDVI Differenti




Data
Analysis

Canopy

Base Height

Canopy Bulk
Density

Canopy

Ladder
Fuels

Topography / Moisture / Fuels ; ? /

[ AR




IModeI 1: FlamMap

Topog raphy
=//\>

FlamMap

Flame
Length

/

Reclassify

Canopy /
Metrics

1: 0 ft
2: 0-4 ft
3: 4-8 ft
4: 8-11 ft
5: >11 ft

Flame Length:




Model 2: Suitability
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Model 3: Machine
Learning
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Methodology: Fire

Image Credit: A. J. T. Johnsingh, WWF-India and NCF



Results: Severity

Models

FlamMap

Severity

Penngro

Pepper Rd

. Two Rck Crown

podegaa,

<
ot g

Petaluma Lake,,.
"

El Verazo N

Temelec

Suitability

El Verana

Severity

Penngrove

Pepper Rd

Crown

podeBRd,, Temely

Petaluma




Results: Severity

Models
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I Results: Fireline M
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Errors and Uncertainties

Data Limitations Model Uncertainties




Conclusions

» A fusion of satellite and ground LiDAR
data, focused on moisture, fuels, and
topography can be used to quantify fire
severity in Marin's unique environment
of microclimatcs

Model comparisons can be used

to understand the various algorithms
for computing fire severity in relation to
a region

the outputs of the fire severity models
with fire line & slope data for the fire line
model

Image Credit: Fire Foundry




Future Work

1.

ﬂ Locate areas for fire lines beyond Marin County
\/

"l Validate input parameters

) Incorporate additional parameters into the fire model
®_©O -
.&. Design a workshop for FIRE Foundry

©
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